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Introduction
In recent years, medical waste has gained importance in terms of the environment and public health and has become a challenge for the authorities. According to the waste management law of Iran, all infectious and hazardous waste generated by hospitals, health care institutions, health care centers, and medical diagnostic laboratories are identified as medical waste (1). The waste generated by hospitals and health care centers include solid waste produced during health care and treatment processes, vaccination, and researchrelated procedures in laboratories or similar centers (2) . These wastes constituted 1-2 percent of solid * urban waste and are classified as hazardous wastes, and thus, are of grave importance in terms of health (3) . Therefore, lack of control and disregard for correct management of hospital waste, such as collection method, and sanitary transportation and disposal, can result in the outbreak of diseases and urban and rural epidemics which in addition to being a threat to public health and the environment, results in high expenses (4, 5) . In other words, infectious wastes are substances that can cause infectious diseases. Based on this definition, all hazardous waste containing viruses and other pathogens are recognized as infectious waste. Biological wastes include tissues, organs, amputated limbs, pus and blood stained cotton, and bodily fluids such as urine and feces. These substances are highly hazardous and infectious and must be collected and disposed according to specific regulations and standards (5) . A national legal framework, internal management systems, programs aimed at training personnel and ensuring their safety, and programs to estimate the amount of waste produced and assess and determine effective and suitable disposal techniques in every country are necessary for the improvement of hospital waste management (6) . The importance of this issue is such that, in many developed countries, specific laws and regulations have been established and imposed for the authorities of medical institutes. These regulations not only apply to institutes, but also private physician offices (7) . The hospital and laboratory waste collection and disposal system of 5 hospitals in Italy, Spain, France, England, and Germany were evaluated in 2000 (8) . For example, in Freiburg University Hospital, Germany, 54 laws (36 laws at the national level, 5 at the regional level, and 13 at the hospital level) exist for the correct management of hospital waste. In a study in 14 health centers in Libya and a study in Brazil, the lack of categorization of wastes at the production and temporary storage location was reported as undesirable (9, 10) . Nevertheless, a study reported satisfactory waste management in Bahrain and a more satisfactory condition in this regard in governmental centers compared to private centers (11) . Today, the increase in the rate and variety of waste and its resulting environmental pollution and hazards is considered as one of the issues of human societies. Due to the importance of infectious and biological waste in the transmission of diseases and damage to the environment, the present study was conducted to assess the management and disposal of infectious and biological waste in clinical laboratories affiliated with Rafsanjan University of Medical Sciences, Iran, in 2015.
Materials and Methods
In this descriptive and cross-sectional study, all clinical laboratories affiliated with Rafsanjan University of Medical Sciences were assessed through a census in 2015. Of the 7 laboratories, 3 were within schools and 4 were educational laboratories. The laboratories were assessed in terms of the categorization, collection, storage, and transportation of waste, and etcetera. Data were collected through observational method and using a 23-item checklist. After administrative coordination, the checklist was completed through visits and interviews by lecturers of the Department of Laboratory Sciences. The items of the standard checklist of the Iranian Health and Treatment Ministry were used for the development and designing of the checklist (12) . The collected data were analyzed using descriptive tests (frequency and percentage) in SPSS software (version 18, SPSS Inc., Chicago, IL, USA).
Results
In the present study, 7 clinical laboratory centers affiliated to Rafsanjan University of Medical Sciences were evaluated. The characteristics of the studied laboratories in terms of type of waste produced and type of services provided are presented in table 1. The results showed that, in 28.6% of the cases, the possibility of leakage of leachate from waste bags existed. The waste was first sterilized using an autoclave, and then, collected in 14.3% of cases. In 16.7% of laboratories, waste was stored inside the laboratory for a short period of time (1 day). In addition, 50% of laboratories had a specific room for waste storage. In 50% of cases, waste was piled up in the courtyard until it was collected by municipal waste disposal vehicles.
In 85.7% of cases, waste was stored in sealed containers and the size of the containers was in accordance with the volume and type of waste stored; however, in only 28.6% of cases, these containers had labels to specify the type of waste stored. In 100% of cases, waste collection bags and containers were replaced immediately after waste collection. Different color bags and containers were used for differentiation of different types of waste (e.g., infectious and normal waste) in 42.9% of cases. Moreover, 28.6% of laboratories had a list of chemical substances used in some educational laboratories that must not be mixed during collection due to their reaction with each other. Safety boxes were used for the collection of syringes and other sharp objects in all studied laboratories. In all studied laboratories, the personnel who transferred the waste lacked protective clothing and footwear. Only 40% of these individuals had received training regarding the principles of hygiene and 28.6% had thick and resistant gloves (Table 2) . 
Discussion
The necessity of strict management of laboratory and hospital waste around the world is felt more and more each day (7). The present study was performed with the aim of the evaluation of medical waste management in clinical and educational laboratories affiliated to Rafsanjan University of Medical Sciences in 2015. The results suggested that hospital and clinical laboratories within schools of Rafsanjan University of Medical Sciences were similar in terms of the status of infectious and biological waste disposal and no significant differences were observed among them in terms of the studied items. This finding was not in agreement with that of the study conducted in Tabriz University of Medical Sciences, Iran (2). This may be due to the shared personnel and officials of these laboratories, the proximity of their location, and limitation in the number of laboratories in the present study.
In the present study, very few of the personnel responsible for waste collection had received training on waste collection methods. This finding is in accordance with that of the studies performed in Tabriz University of Medical Sciences (2) and Tehran University of Medical Sciences (13) . This finding shows the necessity of addressing this issue and providing educational programs for these employees.
In terms of laboratory waste classification, only 28.6% of laboratories had a satisfactory performance. In 14.3% of cases, laboratory waste classification status was unclear. In a study conducted in Gorgan, Iran, the researchers found that, in order to decrease the volume of infectious and hazardous waste, the correct separation and classification of waste must be conducted at the site of its production (14) . The classification of laboratory waste will decrease the possibility of contamination of environments outside the hospital, contamination of water and soil, and damage to those responsible for the disposal of this waste.
In 42.9% of the studied cases, different colored bags and containers were used for the classification of different types of waste (e.g., infectious and normal waste) which was not satisfactory. The results of the present study are in agreement with that of the study by Arab M and his colleagues, who reported an unsatisfactory status in educational hospital wards in this regard (15) . Moreover, a study on infectious hospital waste management in Egypt showed lack of attention to waste disposal, especially in terms of waste classification (16) . Nevertheless, a study conducted in health centers in Korea showed that waste classification was performed within the majority of health centers, and then, the waste was transported by vehicles to a temporary storage site (17) . Furthermore, incinerators and autoclaves were used for the disinfection and disposal of waste and the final product was buried outside the centers (17) . Reduced production, classification, and recycling of waste in the three categories of quasi-household, infectious, and recyclable waste has been introduced in health centers in Istanbul, Turkey, as one of the best and most cost-effective clinical waste management methods, especially for developing countries, and has been implemented in all hospitals in Turkey (18) . In the present study, syringes and other sharp objects were collected in safety boxes in all laboratories. This finding was satisfactory and in agreement with that of the study by Shahriary A and his colleagues (14) . This finding signifies the recognition of the importance of the disposal method of this type of waste and its role in the prevention of damage to individuals responsible for waste disposal and infectious disease transmission. The limitation of the present study was the small number of studied samples. It is suggested that a broader study be conducted in different hospital wards, clinics, and Social Security Organization and private laboratories of the city in order to assess the status of hospital waste management and the issues present in each of its stages (classification, collection, temporary storage, and transference).
Conclusion
The present study results suggested that the waste classification operation of most laboratories was incomplete. In order to reduce contamination in these centers, measures must be taken regarding the disposal of waste at the site of its production. Due to the importance of infectious and biological waste in disease transmission and environmental damage, the supervision and control of authorities over the collection and disposal of this type of waste in hospital and university laboratories must be increased. Since equipment that can reduce waste hazard, such as autoclave, are present in all laboratories, the use of this equipment for the reduction of hazard and prevention of disease transmission must be made obligatory and the collection of waste must be controlled regularly.
